Using a whole-plant chamber and '3Hg-labeled mercury, a quantitative study was 
The ability of plants to absorb mercury vapor from the atmosphere is well established (7) . Studies of this phenomenon have usually been concerned with the resulting toxic effect on plants of high Hg vapor concentrations (6, 7, 17, 18) . At chronic atmospheric levels, however, the tendency for plants to accumulate Hg poses a potential contamination hazard, particularly in industrialized (15) , volcanic, and geothermal areas (12) . This paper reports the results of a quantitative study into the effect of environmental parameters upon the uptake of Hg vapor by wheat plants. Ambient temperature, ambient Hg vapor concentration, and illumination were examined in relation to their effect on components of a proposed model for gaseous Hg uptake. The predictive ability of the model was examined over several durations of exposure. vapor uptake in this paper is of similar form to one commonly used in CO2 assimilation studies (1) (9, 14) .
MATERIALS AND METHODS
In using equation 2, it was assumed that the diffusion coefficients were independent of stomatal pore size and that the boundary layer resistance comprised but a smail part of total leaf resistance. This second assumption is reasonably valid in a well ventilated chamber, such as was used in these experiments. The first assumption may not be particularly valid (3) , and could likely lead to the greatest errors in estimation of rL.Hg in instances of narrowest stomatal opening. Such (2) .
Plant Chamber. The plant chamber was glass and of sufficient size (3.4 liters) to contain a small pot with several plants. The internal surfaces of the chamber were lightly smeared with petroleum jelly to minimize adsorption of both water and Hg vapor. Principal features of the chamber included: (a) constant temperature control (±0.02 C) by means of a water jacket and refrigerated water bath; (b) controlled humidity of incoming air by regulated mixing of dried air and water vapor saturated at chamber temperature; (c) wet and dry bulb psychrometers for determination of inlet and outlet water vapor concentrations; and (d) a fan (about 800 rpm) for rapid mixing of air within the chamber such that the outlet vapor concentrations of water and mercury were assumed to be the ambient concentrations (13) .
The chamber was illuminated by two banks of one or two reflector-type 150-w incandescent lamps (G.E. Plant Light). These were laterally located and the light was filtered through flowing water cells 7 cm in width. Illumination level was controlled by the number of lamps together with gauze screens and was measured with a CdS photocell.
203Hg Vapor Generation. Prior to entry of air into the plant chamber, part (200 ml min-') of the total flow (1,700 ml min-') was passed over a 203Hg-labeled Hg source. The resulting vapor was remixed with the bulk flow and a further 200 ml min-' then diverted to determine the precise concentration of the Hg vapor which entered the chamber at a flow rate of 1,500 ml min-'. Both stomatal and biochemical regulation of Hg vapor uptake might be inferred from the pronounced decrease in dark uptake (Table I ). This can be further appreciated from Figure 1 , where the effect of both illumination and ambient temperature on mercury uptake by leaves is depicted (oven-dry basis Figure 2 . r-1L.Hg, for which stomata represent the major variable, was highly influenced by illumination level, however, no effect of temperature on r-L.Hg was discernible from these results.
Since rL.Hg and rM.Hg are considered to be in series, it can be and 33 C. These high values may, in part, have been a result of the inappropriate nature of the assumption that the diffusion coefficients were independent of stomatal aperture. With incomplete molecular slip, the reduction in diffusion coefficients could be appreciable in the narrowest regions of stomal opening (3, 1 Average values of rL.Hg, which are presented in Table II, were derived from the mean value of r-'L.Hg, as in experiment 1. Analysis of variance revealed no effect of Hg vapor concentration nor ambient temperature on rL.Hg at the 5% level of significance. There was no apparent interaction.
rM.Hg values were determined as in experiment I and these are presented as a function of leaf temperature in Figure 4 . The results reaffirm the linearity of the relationship seen in Figure 3 . Apart appreciated that the low value of r-IM.Hg (Fig. 2) was the predominant factor limiting Hg uptake. r-IM.Hg (Fig. 2) was largely insensitive to illumination levels other than darkness, and this accounts for the rapid plateauing of Hg uptake seen in Figure 1. r-IM.Hg was influenced by temperature, although this is not obvious in Figure 2 . This is apparent in Figure 3, to be linearly related to the duration of exposure (Fig. 6) . These results correspond closely to those of experiment 2, as demonstrated by the comparison in Figure 6 of actual Hg vapor uptake with that predicted from equation 1 knowing CA' and predicting rL.Hg from Table II and rM.Hg from Figure 4 . The linearity of this relationship and of those in Figure 5 indicates that Hg vapor uptake in these experiments did not approach limiting levels.
The close association between rM.Hg and temperature, which prevailed in all experiments, is intriguing. This suggests that rM.Hg does substantially reflect the rate of biochemical reactions involved in the binding of Hg vapor. Although the nature of rM.Hg remains uncharacterized, it can be said that the model was successful in partitioning the effect on Hg vapor uptake of those parameters which were studied.
